Summary. Fractionation of whole uterine fluid from oestrogen-treated ovariectomized rats on Sepharose 6B showed that endopeptidase activity was distributed over two discrete peaks, with the component of lower molecular weight (II) contributing about 40% of the total activity. Arylamidase activity was likewise found over two peaks, but the lower molecular weight component (II) contributed only 7% to the total activity. Antisera were raised in rabbits to Sepharose column fractions containing endopeptidase I + arylamidase I and endopeptidase II.
Introduction
Certain enzymes of uterine origin and/or enzymes derived from the blastocyst are likely to be important in inducing changes in the uterine environment or in the blastocyst which are necessary for the successful interaction of the mammalian blastocyst with the endometrium (Pinsker, Sacco & Mintz, 1974; Enders & Schlafke, 1974; Sherman & Wudl, 1976; Denker, 1977;  Kubo, Spindle & Pedersen, 1981) . Proteases which are present at high levels in the uterine epithelial cells and uterine secretions during the pre-attachment stage of pregnancy include an arylamidase which hydrolyses leucine ß-naphthylamide (mouse: Bergström, 1972; rabbit: van Hoorn & Denker, 1975; Denker, 1977) and an endopeptidase which acts on the specific substrate /V-acetyl tetra-L-alanine (rat: Joshi & Murray, 1974; Rosenfeld & Joshi, 1977) . The endopeptidase, cathepsin D, has also been shown to be present in high concentrations in uterine epithelial cells during early pregnancy (rat : Elangovan & Moulton, 1980 ) and a chymotrypsinlike amidase has been reported in uterine flushings from ovariectomized animals receiving oestrogen and progesterone (mouse: Hoversland & Weitlauf, 1978) .
Detailed information on the enzymes present in uterine secretions and the raising of antibodies against them should be particularly valuable for studies on the relevance of enzymes of uterine and blastocyst origin in initiating implantation (Denker, 1977) . One approach is to administer the antisera intraluminally to the uterine horns of pregnant rats and to determine their effects on implantation (Rosenfeld & Joshi, 1977) .
In this study an attempt was made to characterize and purify arylamidase and endopeptidase and to raise antisera against the purified enzymes.
after the operation and vaginal smears were taken for 6-8 days to check on constancy of pattern.
The ovariectomized animals were given an injection of oestradiol (0-5 pg/200 g body wt) on each of 3 days and the fluid in the uterine horns was collected by aspiration at laparotomy on the morning of the 4th day, and stored until required. This fluid had a high level of activity of both enzymes and was used to study the elution properties of the enzymes on the gel columns.
Gel chromatography and assay ofenzyme activities
The Sephadex G-150 (Pharmacia, particle size 40-120 pm, bed dimensions 58 1-6 cm) column was equilibrated with 0-5 m Tris-HCl buffer, pH 7-1 at 2°C. The uterine fluids from 4 rats were pooled (giving approximately 4 mg total protein) and applied to the column. The column was eluted with Tris-HCl buffer in an ascending mode at a flow rate of 0-13 ml/min and fractions (2 ml) of column eluate were collected. These fractions were assayed for endopeptidase and arylamidase activity.
The Sepharose 6B (Pharmacia, bed dimensions 54 1-6 cm) column was equilibrated with 0-01 m phosphate-0-3 M-NaCl, pH 7-1 at 2°C. Again each loading to the column consisted of the pooled uterine fluids of 4 rats. The column was eluted with phosphate-NaCl buffer in an ascending manner at 0-1 ml/min and 2 ml fractions were collected. Seven separate runs representing the uterine fluids from 28 rats were carried out.
Endopeptidase activity in the fractions was measured by a method based on that described by Joshi, Yaron & Lindner (1970) . The sample (0-1 ml) was treated with an equal volume of the substrate, /V-acetyl tetra-L-alanine (0-17 mg/ml), in 0-1 M-Tris-HCl buffer, pH 7-1, containing 0-094% (w/v) CaCl2.2H20 and 0-036% (w/v) tetra-sodium pyrophosphate. The mixture was incubated at 37°C for 1 h. After cooling, ninhydrin reagent (0-8 ml) was added and after thorough mixing the solution was heated at 90°C for 20 min. It was rapidly cooled and the absorbance measured at 600 nm. The ninhydrin reagent was prepared by mixing equal volumes of ninhydrin (0-4 g/ml) in methyl cellosolve and stannous chloride (1-6 mg/ml) in 0-2 M-citrate buffer, pH 5-0. Sample blanks were prepared using Tris-HCl buffer in place of the substrate solution, and assay blank and reagent blank solutions were also included.
Arylamidase activity in the fractions was determined by a method based on the fluorescence of ß-naphthylamine. The sample (0-1 ml) was treated with an equal volume of substrate, L-leucyl-ß-naphthylamide (0-2 mg/ml) in 0-1 M-phosphate buffer, pH 7-1. The mixture was incubated at 37°C for 1 h. After cooling, 2 hydrochloric acid (0-1 ml) was added and the solution thoroughly mixed. An aliquot (0-05 ml) was diluted with distilled water (1-55 ml) and the fluorescence emitted at 404 nm was measured at an excitation wavelength of 276 nm.
Raising of antisera and testing by immunodiffusion technique
Fractions from the Sepharose 6B column containing endopeptidase activity + arylamidase activity (depending on the separation achieved above) were pooled and diafiltered using a UM-2 membrane (Amicon Corp., Lexington, U.S.A.) at 172-5 kPa. The diafiltered samples were freeze-dried and this material was dissolved in sterile 0-154 M-NaCl to give a concentration of 2 mg/ml. A sample (0) (1) (2) (3) (4) (5) (Hafez, 1970) . The sera were stored frozen until required.
Sera were tested for immunological reactivity by the double immunodiffusion method (Clausen, 1971 Although in this study the high molecular weight endopeptidase El has not been obtained free of arylamidase AI, it has been possible to obtain the smaller molecular weight endopeptidase EII (free of All) by choosing the appropriate fractions from the Sepharose column. The lack of low molecular weight proteins in these fractions (20-24 and 32-37) was confirmed by disc electrophoresis in polyacrylamide gel (7% w/w) (Davis, 1964) , when only one intense band was found and this was situated in the sample gel close to its junction with the spacer gel. The separation found for the enzymes could be significant in view of the involvement of high molecular weight proteins in blastocyst development and implantation (Dunbar & Daniel, 1979) . Joshi & Murray (1974) raised an antiserum against rat uterine endopeptidase by using an anti-(whole uterine fluid) serum absorbed with serum protein. Although it will be necessary to attempt separation of endopeptidase 1 and arylamidase I before further study of the involvement of these enzymes in blastocyst-endometrial relations, the present results show that antisera can be raised successfully against fractions of rat uterine fluid. This work was supported by a grant from the Medical Research Council of New Zealand.
